Effect of starvation and hibernation on the values of five biomarkers of general and specific stress using the land snail Eobania vermiculata.
Values of five biomarkers related to cell stress or pollution were evaluated in tissues of the land snail Eobania vermiculata under starvation or hibernation conditions. The biomarkers applied were lysosomal membrane stability in digestive gland cells (LMS) or in haemocytes (neutral red retention assay (NRR)), acetylcholinesterase activity (AchE; EC 3.1.1.7), metallothionein content (MTs), and cyclic AMP content (cAMP). Three groups of snails were studied that were kept under starvation, hibernation and normal conditions, respectively. The results indicated statistically lower values of LMS and NRR in snails kept under starvation or hibernation compared to control ones. Higher values of AChE activity were measured in snails under hibernation compared to controls. MT contents were statistically higher in snails under starvation compared to controls. Measurement of cAMP contents showed no significant differences among the tested groups. The values of the first four biomarkers may be affected by factors other than pollution, such as starvation or hibernation. Therefore, these factors should be taken into consideration when biomonitoring studies are performed in time intervals of hibernation or starvation.